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Abstract
In order to solve the design problem of equipment procurement project organization (EPPO) in high uncertainty
environment, the viable system model (VSM) is used in this paper. By introducing the basic concepts of viability,
diversity and recursiveness and main content of VSM, the circulation hierarchy of EPPO is established, and top
hierarchical VSM model of EPPO and complete VSM model of EPPO are built. The result shows that the function 
distribution of EPPO is clear and relationship handing of EPPO is effective when the VSM is used for the design of 
organizational structure. The design method of EPPO based on VSM can effectively process the relationship between 
the organization and environment and make the organization has more adaptation, flexibility and viability.
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of ICAE2011.
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1. Introduction
At present, the equipment procurement system reform is undergoing a crucial period of continuous
deepening. It is the inevitable trend of development that implementing project management system for 
unified management of the works in the project’s research and purchase stage and establishing project 
management office or project management team for major equipment procurement projects. Organization 
design is the basic work which can promote the reform. The basic function of organization design is to
coordinate relationship between the personnel and tasks to enable the organization keep flexibility and 
adaptability, so the organization goals could be achieved effectively.
Currently the design of equipment procurement project organization (EPPO) faces two challenges. The 
first one is that the modern high tech equipment procurement project with the characteristics of high 
technology, strong timeliness and huge risk requires its organization must bear the complex management 
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tasks. The second one is that under the background of equipment management system reform the 
organization is facing an environment of diversity, complexity and dynamics. Therefore how to make the 
organization's goals, structure and management become more flexible is the problem which the 
organization design should focus on. Based on above background, this paper introduces the viable system 
model (VSM) for the design of EPPO in order to optimize the structure of EPPO and improve 
environment adaptability, self-organizing and viability of EPPO, so that the efficiency of system-wide and 
life-cycle management of equipment procurement project could be improved.
2. Author artwork
2.1. Basic concepts of VSM
VSM is officially proposed by British scholar Beer based on cybernetics and social science in the 
1970s. VSM is the model about the key characteristics that any viable system must show [1]. Although 
the contingency theory [2], system engineering theory [3] and organization complexity theory [4] also 
analyze and study the structure of organization and the relationship between the internal parts of 
organization and between the organization and environment, but they lack operable method. VSM not 
only deepens those researches and put forward the view that any organization can be taken as viable 
system, but also give the method on how to design relationship of the internal components of a viable 
system. To enhance the organization vigor is the basic goal of VSM. To understand VSM should make 
clear the following three basic concepts.
(1) Viability. Viability is the effective operation ability of an organization in its environment.
Organizations cannot leave their environment and it is not only depending on the environment support but 
also accepting the interference from the environment. In order to be viable, the organization should not 
only have the ability to deal with the already familiar interference, but also be able to deal with the 
unexpected interference. In order to acquire viability, organization must establish adaptation mechanism-
adapting to both the internal environment and the external environment. The adaptation mechanism 
requires the organization has three functions: control, intelligence and policy. The control function is to 
acquire intelligence inside the organization. The intelligence function is to acquire intelligence outside the 
organization. The policy is used to coordinate control function and intelligence function. EPPO also need 
to establish adaptation mechanisms to improve its viability, such as acquiring the internal information
through fixed or unfixed performance assessment or positions assessment, and acquiring the multilateral 
support outside the EPPO by setting the department of crossing the organizational boundary and 
strengthening contact with the outside.
(2) Diversity. Diversity refers to the number of states the organization may appear. In reality, the
diversity among organization, environment and management system which controls the organization is 
usually imbalance. The diversity of environment is far more than the diversity of organization, meanwhile 
the diversity of management is far less than the diversity of organization. According to the Ashby’s laws 
of necessary diversity: "only diversity to destroy diversity", that is, in order to engage management 
effectively, the diversity of management should be at least equal to the diversity of the controlled 
organization. Therefore it needs the diversity design to reduce the species of the system with high 
diversity and increases the species of the system with low diversity. The environment of EPPO includes 
both the general environment of politics, economy, technology, culture, nature and the work environment 
of the project stakeholders, the task environment, the system environment, the reform environment, so it 
has high complexity and dynamics and its diversity is far more than the diversity of EPPO. Meanwhile
due to the recent development of equipment procurement project management and the unsound
organization system and operation mechanism, diversity of management is far less than the diversity of 
EPPO. Therefore, to ensure that EPPO has vitality and adapt to the change of environment, reasonable 
organization design is necessary to EPPO.
(3) Recursiveness. Recursiveness is the resolvability of organization and it solves the problem of 
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determining the hierarchy of a viable system. According to the VSM, all the viable systems have the same 
functional structure, and every viable system is composed of a series of smaller viable sub-system which 
can be divided to even smaller viable sub-systems. Through the recursive decomposition, the hierarchical 
chain of viable systems is formed in the organization. So the environment conditions that the system in a
certain level can't or don't have to deal with can be passed to the system in higher or lower level to deal 
with, thus the diversity balance among environment, organization and management is realized. EPPO also 
need to undertake recursive decomposition. Through building the hierarchical chain of viable systems the 
project management tasks can be distributed efficiently, as well as the environment diversity which each 
of the “viable unit” inside EPPO has to face can be reduced. Therefore, vigor of EPPO can be improved 
significantly.
2.2. Content of VSM
Based on the above concepts, VSM divides the organization into operation system and management 
system. Operation system is consist of various operation units and mainly undertakes the actual transform
function. Management system undertakes the function of coordination, control, intelligence and policy to 
ensure that the operation system can work normally and smoothly. Between these systems exists the 
relationship of interaction and mutual influence, as shown in Fig.1 below [5].
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Fig.1 Content of VSM
There are three basic operation units in operation system as shown in Fig.1: department A, department 
B and department C. Each department itself is a viable system which has its own respective environment 
and corresponding management system. These operation units keep close contact with the external 
environment in order to adapt to the change of environment, meanwhile they are controlled by the 
management system in higher level to ensure that each operation unit can operates efficiently and 
harmoniously.
Management system includes four function systems: control, intelligence, coordination and policy. 
Control system is responsible for controlling the operation units to ensure that they can implement the 
policies formulated by policy system effectively. Intelligence system mainly focuses on the current and 
future development of the organization and supplies intelligence for making development plan of the 
organization. Coordination system ensures that operation units can operate harmoniously. Policy system 
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mainly determines the organization development policy.
2.3. Design method based on VSM
The organization design based on VSM has its own method and process and generally includes two 
steps: organization identification and organization design.
The main work of organization identification is to make certain the organizational objective, task and 
recursive hierarchy and it includes two steps: (1) define the organization; (2) decompose the organization 
to form the hierarchical chain of viable systems. The main work of organization design is to analyze the 
organization with VSM and make certain the structure of the viable system in different hierarchy, so the 
scheme of organization design or modification can be put forward. Organization design also includes two 
steps: (1) depict the viable systems gained in organization identification stage with VSM; (2) research the
internal components and their interrelation.
3. Design of EPPO based on VSM
3.1. Organization identification
EPPO is a relatively independent and professional entity which completes the equipment procurement 
project management tasks according to the goals set by the superior equipment management department. 
It is composed by administrant staff and technical staff and is lead by the project director. EPPO 
represents the army to carry out the system-wide and life-cycle management of equipment procurement 
project. Its basic objectives are to ensure the purchased weapon and support systems have definite 
requirement, precise plan and well-planned funds, to ensure the relevant parties to support equipment 
procurement project, and to ensure the contractor execute the contract according to the set requirements of 
capability, schedule and cost [6].
Currently, EPPO is facing a high uncertainty environment, so the team-oriented matrix structure is 
usually selected to enhance the organizational adaptability and responsiveness on organization design.
Here the form of integrated project team (IPT) is adopted for EPPO. Supposed that according to the work
break-down structure (WBS) of the weapon system, the project IPT is divided into three tiers and the 
bottom IPT is divided into different functional teams including plan, management, procurement and test 
appraisal. So the circulation hierarchy of EPPO is established as shown in Fig.2.
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Fig.2 Circulation hierarchy of EPPO
3.2. Organization design
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First we denote the viable systems gained in organization identification stage with VSM and the 
purpose is to make certain the structure, function, relationship and information flow of EPPO in every 
circulation hierarchy and ensure that all of the viable systems can match to their environment [7-8]. Fig.3
shows the top hierarchical VSM model of EPPO and the other hierarchical VSM models are similar to it.
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Fig.3 Top hierarchical VSM model of EPPO
Then we introduce the design thought of the VSM model. The operation system is composed by the
sub-system IPT and it is mainly responsible for execution of the project management, including making 
work plan according to the overall arrangement of the project, coordinating relationship with user, 
contractor, military representatives, experiment base and contract management department, and fulfilling
the management targets of schedule, quality, cost, risk and confidentiality, etc. Coordination system is 
mainly composed by communication management system and conflict management system and it is 
mainly responsible for listing the potential conflicts or contradictions among the operation units and 
confirming the methods on how to solve those conflicts. Control system is consist of planning
departments of EPPO and it is mainly responsible for planning and monitoring the life-cycle process of 
equipment procurement project, assembling relevant materials, ensuring proper arrangement and unified 
coordination of every aspects of the project, and distributing the project resources reasonably. Intelligence 
system is consist of information system of EPPO and it is mainly responsible for collecting, sorting and 
transmitting the information, monitoring inner and outer environment change and its influence through 
scan, censorial, forecast and assessment ,and feeding back the information to related department. Policy 
system is consist of decision department of EPPO and it is mainly responsible for overall decision of 
equipment procurement project, including making certain the organizational development goals and 
project management strategy, censoring project milestone, deciding the project phase transformation,
taking charge of team constructing and other major issues.
At last we integrate all the VSM models according to logical order of circulation hierarchy and then we 
can get the complete VSM model of EPPO as shown in Fig. 4
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Fig.4 Complete VSM model of EPPO
The model in Fig.4 has many advantages. First the VSM model maintains excellent organization 
structure of viable system and make EPPO has great flexibility. It ensures EPPO has excellent adaptation,
self-organizing and viability. Second the organization design thought of EPPO in the VSM model is based 
on the concept of recursiveness and the principle of diversity balance. It can effectively deal with the 
horizontal and vertical contact of each part in EPPO and make the hierarchy and function of EPPO more 
clear and reasonable. Third the information system design guided by the VSM model is based on 
information demand analysis, thus the information system can provide accurate, timely and effective 
information for the operation of EPPO.
4. Discussion
The paper established the structure model of EPPO based on the theory of VSM. The organization 
model can be well used to handle the vertical and horizontal relationship and interactive relationship 
between internal environment and external environment of EPPO in the life-cycle management process of 
EPPO. Meanwhile the organization model can effectively solve the problem of structure optimization of 
EPPO. The organization design method based on VSM in this paper has strong adaptability to the 
dynamic development of the organization and can effectively promote the sustainable development of 
EPPO. Deficiencies: the human factor is not well considered and the detail design on realization of 
systematic function is lack.
References
[1] Michael C. Jackson, Systems Thinking-Creative Holism for managers [M], Beijing: Renmin University of China Press, 2002, 
pp. 84-107.
[2] Kast, F.E, Rosenzweig, Organization and Management: A Systems and Contigency Approach[M], 3rd ed.,pp. 118-145.
[3] LI Xi-bin, System engineering[M],OEC,1986, pp. 36-45.
815SUN Jun-Feng and Liu Wo-Ye / Procedia Engineering 24 (2011) 809 – 815SUN Jun-Feng/ Procedia Engineering 00 (2011) 000–000 7
[4] Sunny Y, Auyang, Foundation of Complex-system Theories: in Economics, Evolutionary Biology, and Statistical Physics 
[M], Shanghai Scientific & Technological Education Publishing House, 2002, pp. 43-215.
[5] GAO Jun, ZHAO Li-ming, LI Xue-dong, Study of organizational design based on VSM[J], Journal of Tianjin University, 
2001,11, pp. 749-753.
[6] HUANG Shao-luo, Organization Design Research on Integrated Military Equipment Acquisition [D], Shijiazhuang: 
OEC,2008
[7] PENG You-fu, ZHU Xiao-dong, ZENG Wei, LI Xiao-ning. The design model of motorized infantry division equipment 
support system based on VSM [J], Journal of OEC, 2008,19(5):9-13.
[8] WAND Wen-xiong, Organization Design for Industrialization of Old Housing Areas Renewal and Renovation Based on 
VSM [J], J. Of Huazhong Univ. of Sci & Tech (Urban Science Editon), 2002, 19(3):17-19.
